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Young, et al . , "Microwave Band-Stop Filters With Narrow Stop Bands", IRE 
Transactions On Microwave Theory & Techniques, Nov. 1982, 416-427. 
Zhu, et al., "New Planar Dual-Mode Filter Using Cross-Slotted Patch Resonator for 
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ART-UNIT: 2817 

PRIMARY -EXAMINER : Lee; Benny T. 
ATTY-AGENT-FIRM: O'Melveny & Myers LLP 



ABSTRACT : 

Novel structures and methods for forming useful high temperature superconducting 
devices, most particularly resonators, are provided. Structures resulting in 
reduced peak current densities relative to known structures achieve numerous 
desirable benefits, especially including the reduced intermodulation effects of 
earlier resonators. In one aspect of this invention, a spiral in, spiral out 
resonator is provided, characterized in that it has an odd number of long runs, at 
least equal to five long runs, where the long runs are connected by turns, and 
wherein there are at least two sequential turns of the same handedness, followed by 
at least two turns of the opposite handedness. In yet another aspect of this 
invention, it has been discovered that reducing the size of the input and output 
pads of HTS resonators increases the relative inductance compared to the 
capacitance. Yet another resonator structure is a spiral snake resonator having a 
terminal end disposed within the resonator. A wide in the middle structure and wide 
at peak current density resonator structures utilize enlarged width portions of the 
resonator in those areas where current density is largest. In yet another aspect of 
this invention, operation of resonators in high modes, above the fundamental mode, 
reduce peak current densities. Resonators operated in modes in which current in 
adjacent long runs are in the same direction further serve to reduce current 
densities, and intermodulation effects. Symmetric current structures and modes of 
operation are particularly advantageous where far field effects are compensated 
for. 

19 Claims, 38 Drawing figures 
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TITLE: Superconducting devices having a variable conductivity device for 
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ABSTRACT : 

Active superconductive devices are formed having a variable conductive element in 
electromagnetic contact with a superconductor. In one embodiment, a variable ohmic 
conductive device, such as a photoconductor, is placed adjacent a superconductor. 
By varying the optical radiation on the photoconductor, the electromagnetic 
environment adjacent the superconductor is changed, resulting in changed electrical 
properties. The superconductor may be patterned as a reject filter, with a 
photoconductor forming a microwave switch. Alternatively, a delay line plus 
variable ohmic element forms a phase shifter. 

11 Claims, 11 Drawing figures 
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ABSTRACT: 

A high power filter apparatus which is used in a mobile communication base station 
or the like is provided wherein the temperature stability and frequency selection 
are excellent, an insertion loss is small, the size is small, power consumption is 
low and costs are low. A shield case block comprises signal input and output 
portions, and a plurality of closed spaces which house a filter element connected 
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between the signal input and output portions. A cooling plate is provide in a heat 
insulating container which houses the shield case block. The shield case block is 
fixed to the cooling plate in the thermal contact state. Each filter element is 
place almost in parallel. A cylindrical hole having an axis which is almost 
parallel with the face of the filter element penetrates the shield case block. A 
ground rod made of a conductor which changes the volume of the closed space is 
provided on the inner end portion of a movable member which moves in the axial 
direction of the cylindrical hole. 

12 Claims, 14 Drawing figures 
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ABSTRACT : 

An arrangement for a superconducting resonator suitable for use in electronic 
filters is disclosed, in which a resonator exhibits an increased amount of internal 
inductance without a lengthening of the resonator. By utilizing a relatively thin 
dielectric material, a significant amount of magnetic field is made to exist in a 
layer of the superconductors nearest to the dielectric. This magnetic field induces 
a non-negligible internal inductance within the layer. The net result of having 
this extra inductance is that the wave velocity is no longer a constant, 
independent of dielectric thickness. Thus the resonator can be constructed to be 
significantly shorter than the conventional wave velocity equation would imply. 
Hence, the present invention provides a reduction in the length as well as in the 
cross-sectional area of a resonator, which means that one or more of such 
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resonators may then be advantageously utilized to achieve significantly reduced 
filter size. 

17 Claims, 8 Drawing figures 
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ABSTRACT : 

A bandpass filter comprises multiple side-coupled strip line resonators wherein the 
resonators are staggered or offset with respect to their nearest neighbors by 
substantially 1/4 wavelength or less. In the preferred embodiment, the strip line 
bandpass filter structure has substantially parallel resonators arrayed with 
substantially constant spacing between the resonators with 1/4 wavelength overlap 
or less. Generally, the amount of stagger between nearest neighbors is reduced for 
resonators toward the center of the filter. Coupling between resonators is 
controlled by varying the relative amount of stagger between resonators. The 
resonators may be formed from normal metal or superconducting materials, such as 
YBCO or thallium containing superconductors. A strip line structure may be formed 
by utilizing two mirror structures each comprising a substrate having a ground 
plane and a patterned staggered resonator array formed on the substrate on a side 
opposite the ground plane. In another aspect of this invention, a ground plane 
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tuning system utilizes a variable positioning member. The member is moveable 
towards and away from the resonator array, resulting in tuning. In the preferred 
embodiment, a threaded plug mates with a threaded housing opening, permitting 
tuning by rotation of the insert. 

3 Claims, 16 Drawing figures 
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ABSTRACT : 

A microwave filter has at least one resonator with a cavity and a conducting or 
superconducting loading element inside the cavity. The resonator also has first and 
second tuning screws at right angles and a mode coupling screw at 45. degree, angles 
to both tuning screws. This filter can achieve a high Q in a small size. 

16 Claims, 16 Drawing figures 
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ABSTRACT : 

In a small transmission line type high-frequency circuit element that has small 
loss due to conductor resistance and has a high Q value, an error in the dimension 
of a pattern, etc. can be corrected to adjust element characteristics. An 
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elliptical shape resonator (12) that is formed of an electric conductor is formed 
on a substrate (11a), while a pair of input-output terminals (13) are formed on a 
substrate (lib) . Substrate (11a) on which resonator (12) is formed and substrate 
(lib) on which input-output terminal (13) is formed are located parallel to each 
other, with a surface on which resonator (12) is formed and a surface on which 
input-output terminal (13) is formed being opposed. Substrates (11a) and (lib) that 
are located parallel to each other are relatively moved by a mechanical mechanism 
that uses a screw and moves slightly. Also, substrate (11a) is rotated by the 
mechanical mechanism that uses a screw and moves slightly around the center axis of 
resonator (12) as a rotation axis (18) . 
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ABSTRACT: 

Novel structures and methods for forming useful high temperature superconducting 
devices, most particularly resonators, are provided. Structures resulting in 
reduced peak current densities relative to known structures achieve numerous 
desirable benefits, especially including the reduced intermodulation effects of 
earlier resonators. In one aspect of this invention, a spiral in, spiral out 
resonator is provided, characterized in that it has an odd number of long runs, at 
least equal to five long runs, where the long runs are connected by turns, and 
wherein there are at least two sequential turns of the same handedness, followed by 
at least two turns of the opposite handedness. In yet another aspect of this 
invention, it has been discovered that reducing the size of the input and output 
pads of HTS resonators increases the relative inductance compared to the 
capacitance. Yet another resonator structure is a spiral snake resonator having a 
terminal end disposed within the resonator. A wide in the middle structure and wide 
at peak current density resonator structures utilize enlarged width portions of the 
resonator in those areas where current density is largest. In yet another aspect of 
this invention, operation of resonators in high modes, above the fundamental mode, 
reduce peak current densities. Resonators operated in modes in which current in 
adjacent long runs are in the same direction further serve to reduce current 
densities, and intermodulation effects. Symmetric current structures and modes of 
operation are particularly advantageous where far field effects are compensated 
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ABSTRACT: 

In a small transmission line type high-frequency circuit element that has small 
loss due to conductor resistance and has a high Q value, an error in the dimension 
of a pattern, etc. can be corrected to adjust element characteristics. An 
elliptical shape resonator (12) that is formed of an electric conductor is formed 
on a substrate (11a), while a pair of input-output terminals (13) are formed on a 
substrate (lib) . Substrate (11a) on which resonator (12) is formed and substrate 
(lib) on which input-output terminal (13) is formed are located parallel to each 
other, with a surface on which resonator (12) is formed and a surface on which 
input-output terminal (13) is formed being opposed. Substrates (11a) and (lib) that 
are located parallel to each other are relatively moved by a mechanical mechanism 
that uses a screw and moves slightly. Also, substrate (11a) is rotated by the 
mechanical mechanism that uses a screw and moves slightly around the center axis of 
resonator (12) as a rotation axis (18). 

7 Claims, 11 Drawing figures 
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ABSTRACT : 

Novel structures and methods for forming useful high temperature superconducting 
devices, most particularly resonators, are provided. Structures resulting in 
reduced peak current densities relative to known structures achieve numerous 
desirable benefits, especially including the reduced intermodulation effects of 
earlier resonators. In one aspect of this invention, a spiral in, spiral out 
resonator is provided, characterized in that it has an odd number of long runs, at 
least equal to five long runs, where the long runs are connected by turns, and 
wherein there are at least two sequential turns of the same handedness, followed by 
at least two turns of the opposite handedness. In yet another aspect of this 
invention, it has been discovered that reducing the size of the input and output 
pads of HTS resonators increases the relative inductance compared to the 
capacitance. Yet another resonator structure is a spiral snake resonator having a 
terminal end disposed within the resonator. A wide in the middle structure and wide 
at peak current density resonator structures utilize enlarged width portions of the 
resonator in those areas where current density is largest. In yet another aspect of 
this invention, operation of resonators in high modes, above the fundamental mode, 
reduce peak current densities. Resonators operated in modes in which current in 
adjacent long runs are in the same direction further serve to reduce current 
densities, and intermodulation effects. Symmetric current structures and modes of 
operation are particularly advantageous where far field effects are compensated 
for. 
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